Cell-to-cell transport of movement-defective cucumber mosaic and tobacco mosaic viruses in transgenic plants expressing heterologous movement protein genes.
To determine if the movement proteins (MPs) of cucumber mosaic cucumovirus (CMV) and tobacco mosaic tobamovirus (TMV) are complementary in function, transgenic plants expressing genes encoding TMV or CMV MP were inoculated with movement-defective mutants of TMV and CMV. Transgenic plants expressing the MP gene of CMV strain S (subgroup II) complemented the cell-to-cell and systemic spread of a movement-defective mutant of CMV strain Fny (subgroup I) but not the local or systemic spread of a movement-defective mutant of TMV. Plants that contained the MP gene from CMV-S were not resistant to wild-type TMV infection. When inoculated with a movement-defective mutant of TMV that produced beta-glucuronidase, transgenic plants with the CMV MP gene supported only subliminal infection. Conversely, immunodetection and in situ localization techniques revealed that transgenic plants accumulating the TMV MP supported cell-to-cell spread, but not systemic transport, of a movement-defective CMV. These studies suggest that the transgenic TMV MP shares some of the functions with the CMV MP required to transport CMV, whereas the transgenic CMV MP is deficient in functions that are needed to mobilize the spread of TMV infection.